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highways are shown. It is believed that this new and up-to-date map 
will prove of much value to the people of the State in their efforts to 
devise a modern road system. 

Since the passage of the so-called " Shoemaker Law," the counties of 
the State, which before its enactment had attempted some permanent 
improvement annually and had called on this oflBce for advice and assist- 
ance, have devoted their annual improvement funds to work under the 
" Shoemaker Law," realizing that it was possible to obtain even better 
results from this source than they could formerly. By so doing, they 
have been able to secure greater assistance from this office in the way of 
more detailed plans and more constant supervision of the work, and it 
has also been possible for them to secure far more extensive improvement 
for the same amount of money, by the practical doubling of the funds 
available under the provisions of the State Aid Act. Consequently, little 
assistance of the character heretofore rendered has been asked for by 
the counties, although several of the towns of the State have applied for, 
and received, such assistance from this oflBce. 

Numerous tests of paving materials, cement, and other substances have 
been made in the testing laboratory of the Highway Division during 
the years 1906 and 1907. Most of these have been made for the city of 
Baltimore which has frequently referred to the Survey the materials to 
be used in various public works. The submission of samples to certain 
prescribed tests shows their relative values, and the municipalities in this 
way are protected against loss in the use of bad materials. The labora- 
tory is equipped with special apparatus for testing vitrified brick, " bel- 
gian" blocks, crushed stone, cement, and other materials. Over 300 
tests were made during the past biennial period. 

The survey of State properties has been continued at the request of 
the Governor from time to time when the men were not required for 
other purposes. The survey of the Springfield Asylum grounds at Sykes- 
ville, the largest property owned by the State, has now been entirely 
completed and plotted. The surveys of the State properties at Annapolis 
have also been finished, while work has been started on the State Insane 
Asylum grounds at Spring Grove. It is the intention of the Highway 
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Division to continue the survey of the remaining State properties as 
rapidly as possible. When finished, an atlas of these properties will be 
compiled and published, since it is desirable that the State authorities 
should have in readily available form the facts concerning the exact loca- 
tion of the boundaries of these properties, as well as their topographic 
features. 

The work under the State Aid Soad Law, commonly known as the 
" Shoemaker Law,^^ has been actively continued, and a wider appreciation 
of its provisions has become apparent as additional roads have been built. 
Already 75 miles have been completed under this law. Surveys -and 
specifications have been made for 150 miles, and applications have 
already been received at the office of the Highway Division for 274 miles. 
Much greater results might have been secured during the three years tiiat 
the law has been in operation if the people of the State had more fully 
understood the intent of the Act and the methods which the State Com- 
mission is pursuing. This law, in its most essential particulars, is like 
the legislation which has proved so successful in Massachusetts, Connect- 
icut, New York, and New Jersey. 

There have been the delays incident to the organization of a new move- 
ment as well as those due to a number of secondary causes. The most 
notable of these has been the scarcity of labor for all purposes in the 
State in the past two or three years, the unfortunate weather that has 
prevailed during the summers of 1906 and 1907, when the rainfall was 
excessive, and the difficulties in quickly securing the needed materials for 
the roads under construction. 

The passage in 1906 of an Act, commonly known as the " Hill Law,^' 
providing for the building of a State road, independently of the counties, 
between Baltimore and Washington, inaugurated a new movement in 
State highway construction. It was felt by those advocating this meas- 
ure that some of the main thoroughfares of the State should be built by 
the State alone, while the counties could still continue to build the less 
important roads under the existing State Aid Highway law. 

For the building of the Baltimore-Washington road (State road No. 1) 
$30,000 was made available for each of the fiscal years 1906, 1907, and 
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1908. Provision was also made for the use of such convicts from the 
House of Correction as could be advantageously employed. Work began 
under this Act in 1906 and has been pushed as fast as practicable. 
Already about 12 out of the 30 miles of road have been completed. The 
present appropriation is about exhausted, and if the work is to be com- 
pleted, another appropriation by the General Assembly of 1908 will be 
necessary. If the present grade-crossings of the steam railroads are to 
be avoided, it will probably require not less than $150,000 to complete 
the work. It seemed desirable, because of the large traffic which would 
necessarily be developed on this highway, to provide for the reduction of 
the grades, the building of a relatively wide macadam surface on the 
approaches to Baltimore and Washington, the abandonment, where pos- 
sible, of grade crossings, and the straightening of the road in many places. 

EECOMMENDATIONS. 

The Commission feels, in view of the widely awakened interest in road 
matters and the present discussion of proposed legislation for the early 
improvement of the roads of the State, that it should report the con- 
clusions it has reached as a result of its experiences to date in State road 
construction. These are as follows: 

First, That the early improvement, according to modern methods, 
of an efficient system of main roads and feeders covering the whole 
State is desirable from every standpoint. 

Second. That it is not only proper, but good business judgment on 
the part of the State to provide that the main arteries of this system 
should be improved and maintained by the State Commission at the 
expense of the State. 

Third, That the improvement of the remainder of the system should 
be at the joint expense of the State and the counties. 

Fourth, That the minor roads should be built and maintained by the 
counties and localities themselves. 

Fifth. That present conditions have shown the importance of many 
of the turnpikes as sections of the general system. While undoubtedly 
the operation of these highways has contributed in the past to the 
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Fig. i- 



-OLD CULVERT ON RIVER ROAD BETWEEN CUMBERLAND AND CRESAPTOWN, 
ALLEGANY COUNTY. 




Fig. 2. — IMPROVED CULVERT ON RIVER ROAD BETWEEN CUMBERLAND AND CRESAPTOWN, 
ALLEGANY COUNTY. BUILT BY COUNTY ROADS ENGINEER. 
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development of the State, conditions are rapidly approaching the point 
where their further existence as toll roads is entirely undesirable. Any 
legislation looking to the abolishment of the turnpikes as toll-roads should 
recognize the private rights and property values in the turnpikes them- 
selves, and in all cases of assumption by the State or counties of the turn- 
pikes, fair compensation should be made to private interests for the 
property taken from them. 

Sixth. That any legislation providing for the taking by the State of 
the turnpikes should allow great discretion to the State Commission to 
prevent the acquisition of unnecessaiy property or turnpikes unsuited to 
the development of a system of market roads. Such legislation should be 
broad enough to allow the Commission to acquire for the State, for im- 
provement and maintenance, either turnpikes or main roads, as the case 
might require. 



GENERAL HIGHWAY INVESTIGATIONS, ASSISTANCE TO 
COUNTIES AND TOWNS. 

TESTS OF MATERIALS AND SURVEYS OF STATE PROPERTIES. 
(Acts of 1898, Chapter 434.) 

General Highway Investigations, Kepobts, Etc. 

The investigations of the Survey, concerning the public roads of the 
State, though perhaps completed in a general way, should be considered 
unending if the records as to details are to be kept up to date, and the 
effort has been made during the past two years to keep abreast of the 
demands. As fast as new facts have been discovered, new deposits of 
materials needed in connection with road work, or new methods of road 
betterment suggested, this oflBce has promptly and thoroughly investi- 
gated the new conditions and methods, and tested the new materials. 

The destructive effect of fast-running automobiles, especially on the 
better class of macadam roads, has begun to be appreciated in this State. 
There is no doubt but that these machines, owing to the construction of 
their wheels, to their self-propulsion, and to the speed at which they are 
frequently driven, have brought about new conditions and demands for 
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the Eoad Engineer to meet. These conditions may be briefly stated to 
include (1) objectionable clouds of dust in dry weather; (2) rapid 
removal of the fine " binder *^ from the surface of the macadam, resulting 
in the loosening of this surface and its final destruction, leading ulti- 
mately to the destruction of the road; and (3) the eflEect on, and dis- 
turbance to, the other users of a public highway by a swiftly travelling 
automobile, especially when driven at an excessive speed. 

This last question may seem one more appropriate for an ofiScer, or a 
maker of the law than for an engineer, but whenever the law is admittedly 
inadequate in construction or operation to furnish a satisfactory solution 
of the problem, the demand then reaches the engineer who is expected to 
supply the lacking protection to the general public by such forms or 
methods of construction as may be eflBcient. In a later part of this report 
the further discussion of this matter will be taken up. 

For some time past, the need of an up-to-date map of the State, 
showing the public roads, has been apparent. This need was emphasized 
by the duties imposed on this Commission under the State Aid to High- 
ways Law of 1904. Under this Act, the judgment of this Commission, 
as to whether the general public welfare of the State would be furthered 
by the extension of the aid of the State treasury toward the improvement 
of a particular road, was demanded and it was difficult, in some cases, to 
arrive at a fair conclusion in the absence of a complete road map of the 
State. Many demands from other interests and from the general public 
seemed also to emphasize the desirability of such a map. The completion, 
by this Commission, in co-operation with the United States Geological 
Survey, of a large number of the county surveys and maps, furnishing 
most of the necessary data, a road map of the State has accordingly been 
published on a scale of three miles to the inch, and it is believed it will 
be generally appreciated. The map is compiled from the latest available 
data, and, with the exception of a small area in the north central portion 
of the State, is from recent surveys. The field work on the portion 
referred to being still in progress, this edition of the map was compiled 
from the best and latest available data. It was felt wiser to issue the 
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map in this form at the present time and to correct this portion at a 
later date, after these surveys had been completed, than to delay the 
issue entirely until the surveys should have been finished. 

In addition to showing on the map the existing public roads and turn- 
pikes, and, also, by a suitable designation, those stretches of road already 
improved under the State Aid Law, the attempt has been made to show 
a system of modem roads for the State, and how such a system, com- 
prising less than 12 per cent of the total mileage of the public roads 
would serve by far the greater part of the public needs. It is by means 
of just such systems of improved roads that the States of New Jersey, 
Connecticut, and Massachusetts have met the demands of their citizens 
and acquired their just reputations as States with good roads. It is also 
along such lines that the more progressive southern and western States 
have more recently taken up their work of road improvement. 

In suggesting any such system, it is fully realized that the judgment, 
as to the routes to be selected, and many of the other details, of one man 
or one commission, is neither infallible nor even beyond criticism, but 
with the system shown as a starting point and with the co-operation of 
others interested, and even better informed, the highest ultimate success 
in its design is assured. 

The advent of the automobile on the public highways, as already 
referred to, has created new conditions and new demands. Heretofore, 
the Koad Engineer had simply to design a surface fit to protect the road 
foundation from the destructive effects of weather, of the shod feet of 
draught animals, and of hard-tired wheels running at a moderate rate 
of speed. With the modern, high-powered, fast-speeding, rubber-tired 
automobile recognized as an inevitable condition to be henceforth con- 
sidered and provided for, some means of preventing tiie disagreeable and 
destructive effects of its frequent use on macadam surfaces must be 
evolved. Where the machines are few, compared to the animal-drawn 
traflSc, it may be said that their destructive effect is so slight as to be 
scarcely worth any additional expense in providing against. The other 
traflBc will provide a suflBciency of binder, despite the sweeping effect of 
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the machine, and also keep the stone properly packed down. The ma- 
chine, however, in even moderately dry weather raises such clouds of dust 
that some protection against such a nuisance is demanded. Temporary 
improvement may he secured hy sprinkling with ordinary water. More 
lasting effects are obtainable with the use of sea-water (or its refinement, 
a solution of sodium chloride), but this is open to serious objections 
from a sanitary standpoint. Very satisfactory results are secured by the 
use of oils in various ways, generally in emulsions, some of which are 
patented, while others are not. The use of some of the heavy oils, rich 
in asphalt, from western Kentucky, Indiana, and California has been 
very successful, but the necessity of the asphalt base has been most 
strongly emphasized by the complete failures which have occurred in the 
use of oils, such as those of Pennsylvania, with the paraflSne base. All 
use of emulsions, to be effective, must be continuous during dry seasons, 
and the applications must be made as frequently as conditions demand. 
Some of them undoubtedly have a slight effect, not only in keeping down 
the dust, but also in preserving the road against destruction by storms and 
frequent automobile travel. Their main value is, however, as dust-layers. 

When the frequency and speed of the machines become so great as to 
effect the macadam itself, further efforts to protect it must be made. 
The destruction caused by these vehicles consists first of the removal of 
the " binder " or small particles of stone from the interstices of the sur- 
face layer of stone, then in the loosening of the bond in this layer, 
and finally in the dislodging and removal of the successive layers of the 
macadam into windrows alongside of the tracks of travel. Any road 
composed of broken stone and even asphalt pavements themselves seem, 
if left to themselves, to be unable to withstand indefinitely the suction 
apparently exerted by the pneumatic tires of the automobile, shod in 
various ways, and the sucking and sweeping effect of the car, driven at 
a high speed, by the grip of the wheels on the road surface. 

To enable a binder to hold its proper place under the action of fre- 
quent automobile travel, and thus to postpone, if not to prevent, the 
ultimate destruction of the macadam, various means have been tried. As 
before stated, emulsions of proper oils have some beneficial effect, but, 
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to meet severe conditions, their use must be so frequent as to suggest the 
advisability of using the base itself instead of any dilution of it. The 
use of properly refined oils with an asphaltum base has given fairly satis- 
factory results in many places. It must be admitted, however, that this 
process, while promising, has not as yet been developed sufficiently to 
warrant the unreserved approval of it under all conditions. 

Probably the most successful attempts to prevent the destruction of 
macadam under frequent automobile traffic have been made with the use 
of refined coal-tar, nothwithstanding the natural advantages that asphal- 
tum may possess over this material. The refining of coal-tar for this 
purpose, and the methods of using it have been intelligently considered 
and fairly well worked out. Where the results of these considerations 
have been carefully followed the success has been marked, although at 
times, there have been apparent failures due to defects in the macadam 
treated. Numerous other f^^^lures in the use of coal-tar have resulted 
from the employment of improperly prepared tar, its unskillful or unin- 
telligent application, or its use under circumstances and conditions so 
evidently unfavorable that they should have prevented even a trial. 

The best results and the maintenance of a tarred road can only be 
secured by repeated applications of the tar, but the interval between 
applications grows successively longer as the penetration increases. 
While the tar retains its life, the road successfully resists the heaviest 
automobile traffic, but the moment this life disappears or the layer of 
tarred material is worn through, the road is again ixi danger. Tarred 
macadam also nullifies the washing effects of storms and diminishes the 
destructive action of frosts, and practically prevents dust existing on the 
road unless animals are admitted to it, or mud is brought on in wet 
weather from adjacent fields or intersecting roads. Properly built and 
tarred macadam may yet prove a solution for the question of securing 
road and street surfaces to meet certain conditions of traffic without 
involving the enormously higher costs of block or patented pavements. 

The fact that automobiles do injure the roads and the observation that 
this damage is proportional to the rate of speed inevitably presents the 
question of how to protect, not only the users of the road, but the road 
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itself from excessive speeds. Although, as before stated, this office feels 
that its entrance into the purely legal phases of the question or into the 
matter at all, until the legal authorities admit their failure to handle it, 
would be merely an unwarranted intrusion ; still when the public admits 
the inefficacy of the law and the failure of authorities entrusted with its 
enforcement to prevent excessive speed, and applies to this office for relief, 
the consideration of means of relief becomes imperative. A solution that 
has been most successful in its prevention of excessive speed has been the 
construction at fairly frequent intervals in the macadam of artificial 
ridges (or trenches) extending across the axis of the road and of a height 
(or depth) sufficient to absolutely deter the most rabid " scorcher " from 
more than one attempt to maintain an excessive speed over a road so 
constructed. 

The presence of such " breakers,^' as they are popularly called, is, how- 
ever, slightly objectionable to ordinary travel and is further likely, by 
possibly obstructing the proper drainage of the road or by encouraging 
the formation of pools of water on the macadam, to shorten the life of 
the latter, and thereby increase the cost of its maintenance. It would 
seem far better, therefore, to rely on proper public opinion, laws, and 
legal authorities, to control and protect both public and roads against 
the excessive speeds, by for example, ]-egulatmg the gearing of high- 
powered machines so that excessive speeds are impossible, rather than to 
call for such control and protection by devices of construction which in 
themselves are departures from the best possible methods of road building. 

General Assistance to Counties and Towns. 
Since the " Shoemaker Law '^ has been operative, counties that previ- 
ously had attempted, with the technical assistance of this office, to make 
certain permanent improvements each year with such funds as they could 
annually set aside for this purpose, now devote these same funds to work 
under this law. The practical effect is to double the amounts available 
for permanent improvements, and, at the same time, to render the tech- 
nical assistance free. The other calls for technical assistance are, how- 
over, correspondingly reduced. 
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Fig. I. — CHESAPEAICE AVENUE, BALTIMORE COUNTY. 
BEFORE IMPROVEMENT. 




Fig. 2. — CHESAPEAKE AVENUE, BALTIMORE COUNTY. 
AFTER IMPROVEMENT BY COUNTY ROADS ENGINEER. 
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Calvert County secured permission from the General Assembly of 
1906 to issue bonds for the purpose of rebuilding the bridge to the main- 
land at Solomon's Island. The assistance of this oflBce was requested and 
furnished under the State Aid Law. The old bridge was a pile structure 
500 feet long. Extensive repairs were necessary every few years because 
of the destruction caused by the teredo worms. After careful investiga- 
tion, including the consideration of various forms of construction, such 
as concrete piers, spans of various numbers and lengths, protected piles, 
etc., this oflBce recommended a bridge of 26 spans, each 20 feet long, with 
concrete piers and abutments, and with sufficient wing walls to protect 
the fills behind the latter. The Survey offered the aid of the State to 
the county to the extent of one-half the proper cost of such construction. 
The county authorities, however, appeared to underestimate the value of 
the provisions in the State's plans and specifications for substantial work 
and decided that the expense to the county of carrying out the State's 
plans ($3800 to $4000) could be reduced by the county attempting the 
work alone. Accordingly, the county modified, to meet the ideas of their 
authorities, the plans of the State (by omitting some of the foundations, 
replacing steel girders with chestnut, and white oak plank with red oak, 
etc.) and built the bridge in the winter and spring of 1906-07., In 
October, 1907, an inspection revealed the fact that one of the piers had 
already sunk on one end and the lumber was showing signs of decay. It 
is understood that the first cost to the county was actually about $5000, 
not counting subsequent repairs. 

In Prince George's County, the road authorities applied for State aid 
on a portion of Central Avenue near the District Line. In response, 
plans and specifications were prepared by the State and bids on them 
were asked by the county. A reasonable bid was received, and the county 
authorities were advised that their execution of the contract would be 
approved by the State. When the signed contract was returned to this 
office, however, it was found that in executing the same, a change had 
been made in the specifications so as to permit the use of gravel from a 
certain bank instead, as originally provided, gravel with certain char- 
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acteristics. The county authorities were at once notified that the State's 
approval of this action was refused on the grounds that not only was 
such action unfair to other bidders, but also that, under the modified 
specifications, proper protection against the use of inferior material could 
not be guaranteed the county, notwithstanding the apparent good quality 
of the gravel exposed in the deposits named. The county authorities 
thereupon decided to carry on the work independently of the State, and, 
at their request, this office has furnished them with the plans, stakes, 
etc., necessary for them to do so. 

In 1906, work was begun on the Braddock Heights Road in Frederick 
County under an approved contract for about one and one-half miles. 
After completing about one-half mile, according to the contract, from 
the turnpike southerly to the turn into the new road, the contractors and 
the county decided to end the original contract at this point and to do 
any further work under modified specifications permitting inferior ma- 
terial and methods which were unacceptable to the State. The assistance 
of the State was therefore cut ofE at the point mentioned, except that the 
plans furnished by the State were used in the additional work on this 
road.. 

Among the roads for which Baltimore County requested State aid 
was Belvedere Avenue between Park Heights Avenue and the Reisters- 
town Turnpike. Owing to the large amount of purely local travel over 
this particular piece of road, the county was advised that while the inter- 
ests of the State as a whole seemed, perhaps, to justify this Commission 
in the approval of the application of the county for State aid on this 
section of road and the contribution by the State of one-half the cost of 
not only the standard 14:-foot macadam, but also one-half the cost of 
proper grading and draining of the road to a maximum width of 60 feet, 
they did not warrant the rendering of assistance to a larger amount. 
It was then recommended that the county itself, in order to reduce to 
the minimum what would otherwise be an excessive annual maintenance 
expense, increase the width of the macadam to a maximum of 24 feet. It 
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was estimated that the proper cost of carrying out the plans thus recom- 
mended would be about $84.00, and that the State was justified in con- 
tributing $2900 of this amount. This arrangement was unsatisfactory 
to the county authorities, who asked that the cost be shared equally by 
the State and county. This Commission has not felt, after careful con- 
sideration of the principles underlying the State Aid Law, the financial 
condition of the State, the interests of the general public, and the 
particular local interests concerned with this improvement, that it 
would be justified in responding to the demands of the county authorities. 
The latter have, therefore, arranged for some work on this road at their 
own expense, and this office, at the request of the County Koads Engineer, 
has gladly furnished the county with the plans and information neces- 
sary for their work. 

A section of Boyce Avenue about 3500 feet long, beginning at the 
westerly end of the same has been improved under the State Aid Law. 
In the absence of satisfactory bids for this work, the regular county 
forces have carried it on. Notwithstanding most unfavorable conditions 
of all kinds, and in spite of the quite prevalent opinion regarding the 
inefficiency of labor employed in county work, the cost has been less than 
80 per cent of the lowest figure bid. As the extension of this improve- 
ment to Charles Street seemed likely in the near future, and as some 
grading on Charles Street near the junction was in progress at this time, 
this office, at the request of the County Koads Engineer, submitted a plan 
for the grading at this time of the easterly end of Boyce Avenue near 
the Charles Street intersection so that unnecessary expense might be 
avoided in the future. So far, however, the county authorities have not 
followed the plan suggested. 

Several of the more progressive towns of the State have been advised 
by this office in engineering matters, principally, however, on points of 
street improvement. Among the towns thus receiving the assistance of 
this office are Frederick (with tests of materials) ; Baltimore City 
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(tests) ; Annapolis (tests, advice and supervision of work) ; Easton 
(advice); Salisbury (advice). 

Other State commissions have been supplied with such advice and 
assistance as this office has been able to render. The Commission for the 
improvement of the State House Grounds was supplied with advice, sur- 
veys, plans, supervision of work, etc. ; the Tuberculosis Hospital Commis- 
sion is now being furnished assistance by this office, in direct manage- 
ment and supervision of the construction of a road through its property ; 
and the management of the House of Correction is being furnished advice 
and assistance in its road work. 

Tests of Materials. 

The work of the testing laboratory has been carried on as occasion 
demanded. No material is approved for use on State-aided roads or 
recommended for use by the counties until full tests have been made, and 
its value for road or other purposes fully determined. The services of 
the laboratory are in frequent demand by the various county and munici- 
pal authorities, especially those of Baltimore City and the larger towns of 
the State. 

Tests of materials for various parties in the years of 1906 and 1907 
have been made as shown in the following table: 

Baltimore City: Brick. 

Annex Improvement Commission . . 22 

City Engineer, Baltimore 126 

Park Board 

Sewerage Commission 14 

Baltimore County Roads Engineer.. 13 

Caroline County 

Carroll County 

Frederick County 

Howard County 

Washington County 

State Road, No. 1 1 13 1 

Miscellaneous 25 16 19 28 88 

Total number of tests 200 40 19 55 314 



Stone. 


Concrete. Cement. 


Total. 


5 


5 




3 


2 


177 


11 


2 


26 




5 


5 
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Surveys of State Properties. 

The work of surveying and mapping the various properties owned by 
the State^ which was begun in 1904, has been carried on as conditions 
have permitted. The demands on the force at the disposal of this office, 
since the operation of the State Aid Law and the Act providing for the 
improvement of the Baltimore- Washington Road, have been so nearly up 
to the limit of work of this force that progress on the surveys and maps 
referred to has been slow. Some have been completed, but it has been 
impossible to take up many others quite as important. The work is much 
needed, and, if finished, would be exceedingly valuable to the State, but 
if it is to be completed in the near future, some further definite appro- 
priations for the use of this oflBce in this work should be made by the 
General Assembly. 

STATE AID TO COUNTIES. 
(Acts of 1904, Chapter 225.) 
The Highway Division has been continuously occupied during the 
past two years with its duties under the so-called '^ Shoemaker Law." 
As familiarity with the provisions of the Act itself and with the results 
on the roads has increased, evidences of general approval and satisfaction 
with both have multiplied. At first a complete understanding of the 
intent and aims of the Act was infrequent. This, combined with 
the changed methods of work, the considerably higher first cost of secur- 
ing the results demanded,^jand the value of the unusual results them- 
selves, not only failed to inspire enthusiasm for the law, but in many 
instances aroused active opposition, especially from county ofiScials. 
With the lapse of time it has been possible to demonstrate the value of a 
departure from the former loose and unchecked methods of awarding 
contracts for road work to more or less incompetent parties, and with 
little or no guarantee that work and materials paid for were actually 
furnished; furthermore, that the expenditure of a comparatively large 
sum on a section of road did not necessarily mean that such was a waste, 
but might, on the other hand, actually prove the more economical course 
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in the long run; that not only were results possible in road work hitherto 
unknown of by the residents of a locality; and that such high grade 
results were worth some extra expense to the public by reason of their 
fine appearance, comfort, and utility, not to mention the reduced expenses 
for repairs, maintenance, etc. This demonstration has been followed in 
most instances by a public endorsement of the work. In every locality 
where the completion of the improvement of a section of road has been 
secured under the State Aid Law, a demand for its extension has fol- 
lowed. In some instances, the advantages secured by the fortunate 
locality, through which the improvement runs, have been so apparent as 
to cause concerted action in adjacent neighborhoods for securing on 
their roads some of the same kind of work. 

Some opposition to the work has come from parties or localities which 
have been unable thus far to secure the improvement of their particular 
roads. The selection of the roads to be improved is very properly left by 
the Act in the hands of the county road authorities, and consequently 
any criticism on this ground should be presented to the latter and not 
directed against the Act. Some other opposition has arisen on account 
of the cost of the work done, though this has mostly been either from 
lack of information or from misinformation regarding the details. It is 
perfectly true that the work done under the State Aid Law has on the 
average required a much larger expense per mile of road than has been 
customary in the case of county work, but it is not true that the actual 
cost has averaged more than the average cost of similar work elsewhere, 
nor in many cases more than the cost of equal quantities of work done 
by the counties themselves with inferior results. It is unfortunately 
true, however, that excessive prices have frequently been demanded by 
those bidding on work offered under the law. This has been chiefly due 
to the extraordinary demands then existing for both labor and materials; 
partly to lack of competition; and partly to ignorance and misappre- 
hensions on the part of prospective bidders. In some cases it has been 
felt best to agree to high prices rather than prevent the improvement. 
In others, the counties have been induced to purchase the needed 
materials, and to employ the necessary labor under the supervision of 
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PLATE IV. 




Fig. I. — SECTION of gwynn oak ave., Baltimore county. 

BEFORE IMPROVEMENT. 




Fig. 2. — SECTION of gwynn oak AVE., BALTIMORE COUNTY. 
AFTER IMPROVEMENT UNDER STATE AID. 



Maryland Geological Survey 47 

the State, with the result that in every case, where fair managemeBt 
of the work on the part of the county was secured, the cost was well 
within the estimates. As one of the aims of any State Aid Law is to 
instruct the regular county officials, as well as to aid financially in road 
improvement, it seems that the performance of work by the county road 
gangs, in cases where excessive prices are demanded by contractors, would 
not only serve to prevent waste of public moneys but also benefit the 
forces themselves by the experience derived from working under the 
supervision of the State. 

The results on the road, attained under the supervision of the State, 
compare favorably with the results of similar efforts in other States, and 
are no finer than experience has proved absolutely necessary if economy,' 
permanency, and the ultimate establishment of an efficient system of 
improved roads for a State are desired. This is not a matter of guess- 
work or theory. For generations the county officials have spent annually 
on the roads of the State sums running in 1904 to nearly three-quarters 
of a million dollars. Yet there has been and is daily complaint about the 
condition of the public roads in general. Another State has for ten years 
spent, along lines and methods identical with those of the recent work 
under the " Shoemaker Law,^^ less than $500,000 annually for that period 
and secured results which have advertised that State all over the country 
as a State where all the roads are fine. The old methods and systems 
have had a sufficient trial to prove them unbusiness-like, extravagant, and 
unsatisfactory in results. And the only favorable results anywhere in 
evidence to-day are those secured in a comparatively short time under 
the new methods and laws. Naturally, perhaps, some antagonism to 
the new methods, and to the necessary interference with their formerly 
unlimited and unchecked authority, has appeared to exist in the attitude 
of some county officials. In one or two cases this opposition has been 
carried to extremes. It is felt, however, that such opposition cannot last 
and that the public interests will soon outweigh any personal consid- 
erations. 

One question worthy of serious consideration has arisen in connection 
with the work under the State Aid Law, and has quite likely had some 
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effect in decreasing the results under it. The Act requires the improve- 
ment to be completed and paid for in full by the county before any money 
is paid to the county by the State. After careful study of this matter, 
it is not yet clear how, with due regard for all existing conditions and 
proper protection of the State itself, any other solution of the problem 
of securing the necessary cash funds for this work can be offered, than by 
the raising of the cash by the counties themselves. It may be done either 
by an increase in the annual tax rate or by a bond issue. 

Already one or two of the counties have met the question squarely and 
in a progressive manner and the results seem to be approved. Some of 
the richer counties have annually set aside a fund from the tax levies for 
permanent improvements. Others have borrowed the cash necessary for 
the purpose, and set aside annually enough from the tax levies to meet 
the interest and sinking fund requirements of the loan. This latter 
method seems to have the advantage of securing greater and quicker 
results on the roads with less annual burden to the taxpayers than any 
other yet practiced. 

Once the general improvement of the main roads of a State is com- 
pleted, experience has proved it entirely possible to maintain them indefi- 
nitely in this condition, by intelligent and honest work, within a reason- 
able annual tax levy. And it would seem that with a contribution from 
the State treasury of one-half the first cost, to say nothing of private 
contributions, the counties of Maryland ought to be able to raise the 
balance with ease. 

One of the most valuable features of the present State Aid Law is edu- 
cational. Whatever hazy ideas may have been held by any individual or 
the public regarding the characteristics of a modern "good road,^^ or 
however wanting these ideas may have been, the construction under this 
law of short or long sections of modern road throughout the State has 
had a powerful influence toward general road improvement. Until 
recently only a comparatively small proportion of the residents of the 
State were familiar with modern highway work and scarcely any were 
familiar with its economies, and an engineer was an unnecessary luxury 
in roadwork, if not a positive evil to be avoided. This state of affairs has 
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materially changed in the past few years. Another county (Somerset) 
has joined with Allegany, Baltimore, Caroline, and Prince George's in 
employing a roads engineer. As above stated, bonds of short period for 
road improvement, formerly unheard of or fearfully dreaded, have been 
issued by some coimties and others are agitating the question. 

The effect of examples of proper road construction and maintenance 
is already visible in the work done on the other county roads in the 
localities near or in which a section of State-aided road has been built. 

When the next. step, which is already under consideration, is taken, 
and the toll-gates are abolished, and main highways are built and main- 
tained at the expense of the State, it will be a direct result of the educa- 
tional influences of Chapter 226, Acts of 1904. 

STATE ROAD NO. 1. 
(Acts of 1906, Chapter 312.) 

The precedent for the Staters assuming directly the expense and 
responsibility of a through road between important points was established 
in the so-called " Hill Law," which provided for the improvement of the 
old Baltimore-Washington Turnpike, sometime ago abandoned as a toll- 
road. The condition of the road had been steadily growing worse, and 
the Act appropriated the sum of $30,000 annually for the years 1906, 
1907, and 1908 toward its improvement, with the provision that as the 
State took hold of a section, it thereupon passed from the county or town 
into the direct control of the State authorities. 

Eealizing that the total appropriation carried by the Act would be 
insufficient to complete the improvement of the whole of the 30 miles of 
the road, especially in view of the desirability of abolishing, if possible, 
all seven of the present dangerous steam-railway grade-crossings, this 
Commission felt that the public interest would be best served by the 
expenditure of the appropriations on those sections then in the worst 
condition, and on which no questions of change in permanent location 
had arisen or seemed likely to come up. 

It was clear from the language of the Act that substantial work was 
called for and an attempt has been made to secure modern and thorough 
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work at the least possible cost compatible with its importance. It is 
understood that the results on the road are satisfactory to those familiar 
with T;hem. If the work of improving this road is to be completed between 
the limits of Baltimore City and the District of Columbia, the further 
appropriation of not less than $150,000 will be necessary. 

The bill to provide for this work was introduced in the House January 
23, 1906, was passed by that body March 27, by the Senate on March 31, 
and received the signature of the Governor April 2. It is as follows : 

LAWS OF MARYLAND 

ACTS OF 1906 

Chapter 316 

AN ACT TO Pbovide for thb Construction of a State Road or Highway through 

Prince George's, Howard, and Baltimore Counties, from Washington, D. C, 

to Baltimore, Maryland. 

Whereas, A public sentiment exists in favor of the construction of permanent public 
highways in and through the State of Maryland, with a view to have the people of the 
State to emulate the example of other States in this respect, and 

Whereas, The most available points to build such a highway as an object lesson is 
between Washington and Baltimore ; and 

Whereas, Initial proceedings in respect of such work have been instituted by the 
enactment of Chapter 51 of the Acts of 1896, and of Chapter 434 of the Acts of 1898, 
and 225 of the Acts of 1904, creating and defining the duties and powers of the '* State 
Geological and Economic Survey Commission " ; therefore • 

Section 1. Be it enacted. That a public highway, to be known as State road No. 1, 
be and the same shall be constructed between the cities of Washington and Baltimore, 
the course of which, as near as practicable, shall be along the route of the old Balti- 
more and Washington road, the bed of which, so far as the same is vested in the State 
or the several counties through which it passes, is hereby dedicated by way of easement 
or fee simple, as the case may be, to the public use. 

Sec. 2. The building, grading, and construction of said road shall be under the 
direction and control of the State geological and economic survey commission, but it 
shall in no place be less than thirty feet nor more than sixty feet in .width ; and 
wherever the said road as hereinbefore laid down by said commission shall pass through 
any incorporated towns, unless the said towns shall grant an easement therefor over 
a street or streets to said commission (as representatives of the State), the said 
commission is hereby authorized and directed to divert the same so that it may pass 
around such town as may refuse to grant such an easement as aforesaid. 

Sec. 3. Whenever it shall become necessary from any cause to acquire any lands 
for the purpose of constructing said road which cannot be acquired by purchase or grant, 
the said commission is hereby clothed with power to condemn, under the right of 
eminent domain, as now conferred on railroad or railway companies by Article 23 of the 
Code of Public General Laws, title " Corporations," or as may be conferred on such 
corporations by any amendment to said Article 23 ; this right of condemnation to apply 
to gravel pits or quarries as well as to land, and whenever it shall be necessary to cross 
any streams the bridges over the same shall be constructed of permanent materials and 
in a modern manner. 

Sec. 4. Whenever any railroad or railway company hereafter constructed shall cross 
said road It shall be required to keep its own roadbed and the bed of the said highway 
in proper repair or else to have constructed an overhead or undergrade crossing subject 
to the approval of the said commission or in conformity to the provisions of Article 23 
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of the Code of General Public Laws as to crossings of railroad companies in regard to 
flagmen and electric bells; and the tracks of such railroads or railways shall be so 
constructed as to give absolutely safe and easy approach to and crossing thereof; and 
in case of failure so to construct, the said commission shall construct the same, and 
upon certification of such construction and the cost thereof, after due notification to 
such company to construct and its failure so to do the cost thereof shall ea parte be 
rendered a Judgment against such company by any Justice of the peace in such counties 
before whom such proceedings shall have been instituted. 

Sec. 6. For the purpose of building and constructing and maintaining said road or 
highway, the said commission is hereby authorized and directed to make requisition on 
the directors of the Maryland House of Correction for as many inmates thereof as may 
be necessary for the said purpose of building and constructing such highway, and the 
said directors are hereby directed to furnish the same with such guards or keepers as 
can be spared from their duties at said House of Correction, and any additional guards 
or keepers necessary to the safe keeping of said inmates shall be furnished and appointed 
by said commission. The said commission shall, in conjunction with the aforesaid board 
of directors of the House of Correction, provide for the maintenance and safekeeping 
of said inmates of the House of Correction. 

Sec. 6. For the purpose of carrying out the provisions of this Act the sum of 
thirty thousand dollars is hereby appropriated out of any moneys in the treasury not 
otherwise appropriated, to be used during the current year of 1906, and are to be paid 
by the warrant of the Comptroller on the Treasurer upon certificate of the said com- 
mission, as directed by them; and the further sums of thirty thousand dollars each 
annually for the fiscal years of 1907 and 1908 be and the same is hereby appropriated 
for this purpose. 

Sec. 7. And the said commission is hereby authorized to purchase such machinery, 
teams, implements, and materials, and employ such assistants as may be necessary to 
the proper construction of said road or highway out of the sums appropriated by 
Section 6 of this Act, and use the same in the construction of said road or highway, 
and after its completion the same shall be and remain as the property of the State of 
Maryland. 

Sec. 8. And be it enacted. That this Act shall take effect from the date of its 
passage. 

Approved April 2, 1906. 

GENERAL AND SPECIAL CONSIDERATIONS. 
Map and Suggested System of Main Roads. 
Not by any means the least of the work of this department during 
the past year has been that of getting out a new road map of the State. 
Up to the issue of this map, not only was there no reasonably accurate 
road map of the entire State to be found, but nothing covering the whole 
State had ever been issued giving such special information. The new 
map, in addition to a great deal of other information, shows all the public 
roads of the State. It is based upon the present topographical survey, 
now nearing completion, conducted jointly by the United States Geologi- 
cal Survey and this Commission. The Survey has not yet covered certain 
portions of the State, especially those represented in the northern central 
portion of the present map, which is compiled from the best information 
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the different roads of the county, though the division into sections may 
be impossible. In every case, where the figures are obtainable they fully 
show that the expense to the county of improving its main roads under 
the State Aid Law is not only not excessive, but is, on the other hand, a 
splendid business investment. 

The following figures are taken from the annual report of the Eoads 
Engineer of Baltimore County, and show the value of the investment 
recently made by that county on Wilkens Avenue, which is an impor- 
tant road leading from Baltimore City to Catonsville : 

In 1901, 1902, and 1903, when the figures were published for the first 
time, the county spent $2201.88 for labor and material on this road, 
which is 3.69 miles long, or an average of about $200 per mile per annum. 

Since the cost of maintaining this road, after it has been once put in 
shape according to modem methods, can be reduced to $50 per mile per 
annum, it will readily be seen that an expenditure of fully $2500 per 
mile, including consideration of interest and sinking fund charges, is 
warranted, as the life of such a road, properly maintained, may be esti- 
mated conservatively to be 20 years. As a matter of fact, such an expen- 
diture per mile on the part of the county was not required, the actual 
cost per mile to the county of improving this road under State aid having 
averaged $1700 per mile. 

Scarcity of Contractors and Equipment. 
During the past two years, considerable trouble has been experienced 
not only in securing contractors to do the work and in showing the con- 
tractors available how to do it, but also with the weather conditions which 
have greatly interfered with the work. The enormous amount of work 
offered, to contractors in this section, especially since the Baltimore fire, 
both in the line of railroad work and in the cities of Baltimore and Wash- 
ington, has reduced the number of parties equipped and competent to bid 
on the road-work, so that but little competition has existed. Lately, con- 
ditions have changed somewhat and more competition seems probable. 
Undoubtedly the lack of competition has also resulted in higher prices 
being bid for the work than is absolutely necessary. An instance of this. 
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occurring in Baltimore City, may be cited. In the spring, but two or 
three firms bid on the macadamizing of city streets, and the prices bid 
by these firms were about »$1.15 per square yard for 6-inch macadam. In 
September, however, the city opened bids on additional work, and there 
were not only half a dozen bidders, but the prices bid dropped to about 
$0.76 per square yard. 

Some of the contractors, who attempted State aid work have been 
without previous experience, and, except for their intentions to perform 
the contract as efl&ciently as possible, were free from preconceived ideas 
as to the value of the specifications, or as to the modem methods of road 
work. All of these parties, where a reasonable amount of executive 
ability has been displayed, have had but little trouble in performing the 
work as promptly and satisfactorily as the weather would permit. On 
the other hand, some parties have assumed contracts, and after signing 
them and starting on the work have questioned the value of the specifica- 
tions and methods prescribed, attempting to modify them, with or with- 
out the approval of this oflBce, and in the whole conduct of their opera- 
tions have required the State authorities to exert pressure in order to get 
them to complete their work. Of course, there could be but one outcome. 
The work had to be finished, and in the manner prescribed by the con- 
tract. Work improperly done had to be done over again by the contractor 
at his own expense, and such parties have found the ultimate cost far 
greater to them than they expected, and the profits correspondingly 
diminished. 

The weather conditions during the past two years have been very much 
against road building, and an excessive amount of rain has prevailed each 
year during the season usually most available for road-work. Not only 
has the amount of rainfall been excessive, but its frequency has been such 
as to cause serious interference with the work. The broken stone cannot 
be successfully placed on a muddy sub-giade if any effort is made to keep 
the quantity of stone used near the minimum necessary. Even a casual 
consideration of the nature of the soil so prevalent on the Western Shore 
of Maryland, especially in such a county as Montgomery, where a great 
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deal of work has been attempted, will show how even a little rain falling 
each day can prevent for weeks any road operations of this character. 

Preliminary Estimates of Cost. 

Ordinarily, preliminary estimates of the probable cost of work should, 
for many reasons, be liberal, and it has been the intention of this oflBce 
to make its estimates just as liberal as its duties to the State would permit. 
By comparison with similar estimates in other places, we have been con- 
vinced that our estimates have been fully as liberal as conditions war- 
ranted. In most cases, where the counties themselves have done the work, 
the cost has been within the estimate, or the reasons for the excess have 
been plainly shown not to have been the fault of the estimate of the State 
authorities. Some contractors have repeatedly taken the work within 
the estimated figures and have found that their prices were entirely satis- 
factory to themselves. A number of contractors have done the work at 
prices within the estimates and have expressed themselves as dissatisfied 
with the results, and others have refused to take the work within the 
estimated figures. This oflBce has carefully investigated all these latter 
instances and is convinced that any dissatisfaction of contractors, who 
have taken the work within the estimated figures, is not due to any fault 
of the state or county authorities, but to other conditions over which they 
had no control. The failure to secure bids in some instances is argued 
by some as conclusive evidence that the estimates of this oflBce are too 
low or that the requirements of its specifications are too rigid and 
impracticable. 

Criticism, to be eflfective, must either be plainly reasonable or come 
from authoritative sources. Miscellaneous condemnation, arising from 
ignorance, should not be mistaken for intelligent criticism. The Staters 
estimates have been proved in every possible way liberal. As to lower- 
ing the requirements of the specifications, this oflBce believes that the 
standards of New Jersey, Pennsylvania, Connecticut, Virginia, Ohio, 
and other States, are none too good for Maryland. Its specifications are 
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no more strict than those of any locality doing modem work, and, in 
most details, can be compared with the standard specifications of those 
other States. If inferior methods, such as are prevalent in many parts 
of the country are to be followed, then no call for State aid exists, and 
the State Department should be advisory alone. As the Commissioner for 
Ohio says, " The methods of road construction can but advance, and the 
best method of construction in one decade may be antiquated in the next. 
The State Department may follow methods that will soon be considered 
obsolete, but should not be willing to follow any other plan than to stand 
in the van of best methods and be a pioneer in the progress of the best 
and most improved construction." So fully is the writer convinced of 
the correctness of his conclusions that " he does not propose to sanction 
the construction of roads other than conforming to modem principles of 
road building." Further, this same writer " does not believe it is the 
province of a State Department to encourage poor methods of road con- 
struction, but rather set a high standard for the local authorities." This 
office concurs with the above quotations. 

The Situation in Frederick County. 

Considerable publicity having been given to various phases of the work 
under the State Aid Act in Frederick County, it may be advisable to 
state, as briefly as possible, the facts concerning it. 

In 1905, this office, in response to a request received from the County 
Commissioners of Frederick County prepared plans for the improvement 
of the road leading from the turnpike at New Market through Monrovia 
for a distance of about 1^2 miles. The plans and estimate were sub- 
mitted to the County Commissioners, who thereupon advertised for bids 
for doing the work and awarded a contract for its performance, which 
was approved by the State as required by law. The original estimate of 
the cost of the work was $9325.00, and this estimate included the reduc- 
tion of grades from 17 per cent to 8 per cent at a cost of about $3385.00, 
the installation of a number of culverts and drains at. a cost of about 
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$840.00, and the macadamizing of the road at a cost of about $5100.00. 
Shortly after the commencement of the work, the Chief Engineer was 
requested by the County Commissioners to visit the work, and on doing 
so was requested by this Board to arrange for the State to share, in 
addition to its portion of the foregoing work, in the reconstruction of four 
bridges, whose repair, while perhaps not absolutely necessary at this time, 
and not originally contemplated in the plans of the State, seemed, in 
view of the work proceeding on the road, desirable to the county authori- 
ties. At their request, an estimate was made of the total cost of replac- 
ing these wooden and inadequate structures with permanent concrete 
and steel work, and after the consent of the State to share the cost of 
this bridge work had been granted, the county authorities ordered the 
work performed. The work on this road was finally completed after con- 
siderable delay, and the total cost, as per the final estimate, was as 
follows : 

Excavation 7,106 cu. yds. at $0.40 $2,842.40 

Cement rubble masonry 37 cu. yds. at 3.00 111.00 

Vitrified clay pipe 15 in 50 lin. ft. at 0.75 37.50 

" 18 in 48 lin. ft. at 1.00 48.00 

6 in. macadam 10,133 sq. yds. at 0.45 4,559.85 

Extra work, bridge masonry, etc 1,506.68 



Contract total $9,105.43 

Paid for surveys, plans and specifications 76.00 

Paid for printing and advertising 33.20 

Paid for incidental expenses: 

Iron pipe $36.43 

To cost of new iron bridge 1,000.00 1,036.43 



Total $10,251.06 

Of this, the State paid $5125.53, and the county the balance. 

Before this New Market-Monrovia Eoad had been completed, the 
county had requested plans and estimates for a road leading from the 
turnpike at Braddock Heights southerly along the ridge and then west- 
erly toward Middletown. The plans and estimate were prepared by this 
office and forwarded to the County Commissioners, and they thereupon 
3 
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advertised for bids and executed a contract with the approval of the State 
for this work, the length of which was then intended to be 1.40 miles. 
During the progress of this latter work, this oflSce had some difficulty in 
inducing the contractor to conform to the specifications and called upon 
the County Commissioners for assistance in compelling the contractor to 
carry out his contract. At the time this assistance of the County Com- 
missioners was requested, approximately i^ mile of the work had been 
completed. At the request of the Commissioners and the contractor, 
this office approved the reduction of the original contract for 1.4 miles 
to a contract for about % mile, or the amount of work then practically 
completed. The contractor thereupon satisfactorily completed the i^ 
mile provided for in the reduced contract, the Commissioners accepted 
the same, and the settlement was made between the county and the con- 
tractor, and then between the State and the coimty for this ^ mile. The 
total cost of this ^ mile was $2647.01, and of this the State paid 
$1314.57. During the progress of these two contracts, and after a part, 
at least, of the New Market-Monrovia Road work had been completed, 
a petition to the County Commissioners was presented under the pro- 
visions of Chapter 225, Acts of 1904, by a number of tax payers from 
Kemptown requesting the Commissioners to apply for State aid on a 
continuation of the New Market-Monrovia Road, leading through what 
is known as Kemptown, and for a section one mile long, beginning at 
the Frederick County line. The County Commissioners refused to apply 
for the aid petitioned for and the petitioners thereupon prayed the 
County Court to direct the Commissioners to comply with the provisions 
of the Act. The Court, after a hearing, held that the mandatory pro- 
visions of Chapter 225, Acts of 1904, compelling the County Commis- 
sioners to proceed under the Act in the event of certain tax payers peti- 
tioning them to act and guaranteeing certain payments in the event of 
their action, was unconstitutional and void. The petitioners thereupon 
carried the decision of the local court to the Court of Appeals, and the 
Court of Appeals reversed the decision of the local court, and remanded " 
the case for further hearing. This further hearing was subsequently 
held and the mandamus prayed for by the petitioners was issued by the 
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local court. The County Commissioners thereupon applied for the State 
aid under the provisions of Chapter 225, Acts of 1904. This office 
has made tiie survey and is now preparing the plans and estimate 
requested. They will be forwarded as soon as completed, and in ample 
season for the work to be advertised, the contract executed and the 
construction actually begun as soon as the weather conditions permit in 
the spring. 

Eastern Shore Freight Eates on Eoad Materials. 

The cost of macadam on the Eastern Shore of Maryland has continued 
excessive, owing to the high freight rates demanded. We referred to this 
matter in our previous report on page 325. At that time, the matter had 
been taken up with the railroad company, with a view to securing such a 
reduction in freight rates on crushed stone as would bring them to 
approximately the same figures per ton mile as exist in the other sections 
of the State where competition between carriers exists, but it was then 
stated that no conclusion had been reached. Shortly after the adjourn- 
ment of the last Legislature, the railroad company^s agent notified us that 
they could not see their way clear to make any reduction in the existing 
charges. Notwithstanding this fact, Worcester County, which probably 
suffers most from the excessive rates, has improved with macadam some 
of the main roads leading to the larger railroad stations, and many other 
such roads undoubtedly would be built could the material be secured at a 
more reasonable price. At present, the freight charges are approximately 
three times the cost of the material itself, and from 50 to 100 per cent 
higher than charges for similar service in other sections of the State. It 
would seem that no single interest on the Eastern Shore of Maryland 
would reap greater or more immediate benefit from the permanent im- 
provement of the public highways tributary to it, than the railroad system 
permeating this region. Other systems in other parts of the country have 
recognized, in a substantial way, the advantages to them of road improve- 
ment, and it is to be regretted that this railroad company should appar- 
ently be unable to consider this matter in any other light than that of 
dollars and cents of immediate return. 
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Convict Labor. 

In 1906, the Legislature passed an Act permitting certain counties to 
require the inmates of the county jails to work on the public roads of 
the county. Sheriff Linthicum of Anne Arundel County, said in March, 
1907, that after continued effort on his part to secure the action from the 
County Commissioners necessary for him to take the jail inmates out 
to work on the road, he succeeded early in February, 1907, in securing 
such action, and in the middle of February, began work on the roads 
with the nine inmates (all colored) of the jail. At the start he employed 
two guards, but as the terms of three of the inmates expired at the end of 
the week, the number of guards was reduced to one. The inmates 
were all serving sentences of from 30 to 60 days each, and were mostly 
men who made a practice of living at the county^s expense during the 
winter months. 

The Sheriff states that a firm stand at the start of any threatened 
trouble effectually prevents not only trouble, but the necessity of more 
than ordinary care thereafter, and that, as a whole, the prisoners, though 
working without fetters of any kind, were well-behaved and not trouble- 
some ; also, that their labor was fully as effective as the labor which had 
previously been hired by the county at the usual county rate. 

The prisoners were taken out about 7.30 in the morning, and returned 
a little after 5 at night. 

Necessity for Wider Tires. 

As the improvement of our highways progresses, and as good modern 
road surfaces become more common, the destructive effect of heavily 
loaded, narrow-tired wagons becomes more apparent, and even to the 
casual observer, their ability to quickly and seriously injure, if not de- 
stroy, the finest roads, is plain. Public-spirited and thoughtful citizens 
of other communities have, in several instances, succeeded in securing the 
passage of laws to encourage the use of wider tires on vehicles adapted 
for carrying heavy loads, but unless the efforts of these individuals have 
been supported by general public sentiment, the results have been 
inappreciable. 
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Earth Eoads and the ^^Log Drag/^ 
With the question of general road improvement and the recognition 
of the fact that for many years at least the earth road must continue to 
exist and require maintenance comes the problem of how best to maintain 
the earth roads with the least expense. In the past few years, especially 
in the middle West, a rapidly increasing use of what is known as the 
'' log drag " has prevailed. This office heartily endorses the use of this 
log drag on the earth roads of the State, and believes that a fair trial is 
all that is necessary to convince any pi'actical road man of the great 
value of this simple instrument. In order to bring it to the attention of 
the road authorities of the State, this office has secured and distributed, 
with its endorsement, some printed pamphlets on the subject of the con- 
struction and use of the " King Log Drag." 

General Eesults of Modern Eoad Work. 
The Massachusetts Highway Commission, in its 14th annual report, 
makes the following statement concerning the effect of the work of the 
Commission in shaping the system of State roads : 

The standard of work and the methods of repairing the roads have con- 
tinually improved since 1901. The wooden culverts are rapidly disappearing, 
being replaced by stone culverts or iron pipe. Water bars are becoming 
gradually removed; and in many towns the worn-out material that has 
washed into the gutter, instead of being scraped back into the center of the 
road as formerly, is now discarded and new material substituted therefor; 
which is a better practice and more economical in the end. Better drainage 
facilities are provided, and outlets through the banks are now built for the 
quick removal of water from the roads. Ledge outcroppings and bowlders 
have been taken out, instead of being covered up with dirt, as was formerly 
too often the general custom. 

Roads that prior to 1901 would have been tolerated without complaint will 
not answer now. The old system of repairing the roads in the spring and 
ot doing no more work on them for the ensuing year is now looked upon 
with contempt. In many towns the people insist that the repairs shall be 
made when they are necessary, which, of course, is the only correct way. 

Among the many effects of the influences of skilled supervision and 
modern methods resulting from the employment of County Engineers, 
and the example of State-aided work in the different counties has been 
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the general increase in care in the selection in materials used for road 
improvement. Where ten years ago the invariable custom was to use 
the local materials for an improvement regardless of their value for road 
surfacing, the only exception being perhaps the oyster shells, it is now 
quite common to find limestone or other of the better class of materials 
for road surfaces being brought in from a distance of as much as 100 
miles, where the local materials available for this purpose have been 
proved unsatisfactory. The wisdom and financial benefits to the county 
from such selection of materials has been proved to be unquestionable. 

Similar improvement in the methods and results obtained in the 
various localities from the influences of properly executed work is appar- 
ent in the replacement of wooden bridges with more permanent structures 
of pipe or concrete. 

County Eoad Engineers. 

Subsequent to the establishment of the State bureau, certain of the 
counties have obtained authority from the General Assembly for the 
appointment of County Koad Engineers who are intrusted with the 
administration of the roads in their respective counties. This has greatly 
facilitated the work of the State officers since the County Eoad Engineers 
so far appointed have been trained men understanding the necessity of 
properly constructed roads and the methods adapted to securing them. 
The spheres of the County and State engineers are distinct and their 
duties separate. The local men by the progressive administration of their 
offices, their knowledge of local needs and conditions and their enlight- 
ened expenditures of their road funds in repairs and permanent improve- 
ments have accomplished much good in their respective counties. The 
State officers, with their knowledge of the needs of the State as a whole, 
their better-equipped and more highly-trained forces, have been able 
to co-ordinate the work in different counties and to give valuable 
assistance to the local engineers. The State Engineers have endeavored 
to help the County Eoad Engineers by the making of surveys, prepara- 
tion of plans and specifications and advice before and during con- 
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struction, and in this eflEort they have received the hearty cooperation 
of the County Eoad Engineers. The division of the road work among 
the State and County engineers has been of mutual advantage, and it is 
hoped that the system of County Road Engineers may ultimately extend 
so as to include all of the counties of the State. At present there are 
Road Engineers in Allegany, Baltimore, Caroline, and Somerset counties. 

The Engineers of Allegany, Caroline, and Somerset counties have 
labored under difficulties arising from great demands and moderate 
resources, but by skillful planning and intelligent work they have, by 
the results they have been able to secure, materially influenced the 
general road-work of the coimty. Especially is this so in the case of 
Caroline County, where the previous lack of system has been supplanted 
by a business-like method of carrying on the ordinary work of road- 
maintenance so that the efficiency is increased, the cost reduced, and more 
money for permanent improvements made annually available from the 
same total road fimd. The expenditure of the moneys for permanent 
improvements is then carefully made along the lines of good modern 
work, and the results on the roads themselves are already appreciably 
evident. In Allegany and Baltimore counties, especially in the latter 
where the yearly road fund is large, under the influence of the County 
Road Engineers, the old wasteful methods of attempting modern results 
are gradually disappearing. While there still remain some evidences of 
" veneering ^^ in attempting to satisfy annually many voters, the folly of 
so doing is generally recognized and public opinion is beginning to sup- 
port the county authorities in their attempts to attain substantial results 
as fast as their resources will permit by permanent construction as far as 
their funds in hand will go, and subsequent extensions in the same 
manner as soon as new funds may permit. Wooden bridges have been 
replaced with concrete, wooden boxes with iron or tile pipe, and several 
stretches of modern macadam have been built according to modem 
methods and with results comparing most favorably as regards appear- 
ances and even cost with the best work in the State. 

Many other beneflcial results to the counties employing efficient and 
skillful Road Engineers have been evident and in every case the results 
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of such action have proved the necessary expenditures good investments 
for the counties. 

abstract from report op roads engineer of CAROLINE COUNTY. 

This county, like the majority of the counties of the State of Mary- 
land, prior to July 1, 1904, worked all roads under the usual system 
of supervisors, until, with approximately 600 miles of public roads, it 
had in one year 108 supervisors. Under this same extravagant system, 
one county on the Eastern Shore of Maryland with approximately 550 
miles of roads, appointed 175 supervisors during the last year. The tax- 
payers of Caroline County, realizing what the methods and procedures 
of such a system meant, and the cost to themselves with no results, 
held several public meetings in th fall of 1903. At these it was decided 
to draft a Eoad law which would do away with the old system and its 
political features and provide for the appointment of a Eoads Engineer. 
Such a bill was passed during the session of the Legislature of 1904/ 
which included, among its principal features, the appointment of a Koads 
Engineer by the Board of County Commissioners, who should hold his 
position until removed for cause, after formal charges of incompetency 
or wilful neglect of duty, sworn to by ten or more taxpayers, had been 
filed with the County Commissioners, and proven after a hearing. 

This practically eliminates political features and makes the Koads 
Engineer free from any political pressure. The Law, furthermore, gives 
the Roads Engineer the power to appoint or remove at will all super- 
visors who act under his control and direction. He also has full charge 
of all labor, teams, wagons, machinery, and implements that may be 
owned or purchased by the County Commissioners. He examines and 
certifies to the correctness of all bills for work done or for materials 
furnished before the same are paid by the County Commissioners. 

Under this law, Mr. W. D. Uhler was appointed Roads Engineer 
July 5, 1904. In entering upon the duties of the position, it was deter- 
mined to eliminate politics in every way, and to conduct the affairs of 
the oflBce on a strictly business basis. 

^ Laws of Maryland, 1904, chapter 644. 
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The first problems confronting the Engineer were the selection of 
satisfactory supervisors for each of the eight election districts, the adop- 
tion of a proper system of accounts and records, the preparation of a 
road map, and the development of methods of working to fit the local 
conditions. 

The selection of road supervisors was made, after consultation with 
prominent taxpayers and the personal investigation of the recommenda- 
tions received, and men chosen who seemed best fitted for the work. 
The first selections did not prove in every instance to meet expectations 
and the personnel has gradually changed through the weeding out of old, 
and the substitution of new men according to their ability to work and 
accomplish results. 

The system of accounts in vogue before 1904 made it impossible for 
the Commissioners to tell what work had been done or what liabilities 
had been incurred, since the supervisors frequently failed to render bills 
until six months or a year after the work was supposed to be completed. 
It was practically impossible to check the bills which were simply charged 
to the General Eoad or Bridge accounts. Accordingly the Engineer 
devised a new system. 

This calls for a daily post-card report from each supervisor, showing 
the date, names of men working, time made by each, number of horses, 
their owners and time made, amount of material used and work done. 
These cards are then filed and used by the Engineer on his next inspec- 
tion trip to check the work done and the material used. This enables the 
formation of correct conclusion as to whether or not a supervisor is 
doing work economically. Cards are also used in checking bills when 
presented, which, under the law, must be passed by the Engineer before 
payment. The bills are then charged to the respective districts in which 
the work was done, all bills being subdivided so as to show how or for 
what the sums were expended, the principal items being labor, teams, 
carpenters, lumber, hardware, pipe, feed, machinery, etc. 

To further facilitate the work, a circular letter was issued to the Rural 
Free Delivery carriers, asking their cooperation in reporting any danger- 
ous or unsafe places in the county roads on their respective routes. 
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Special post-cards were furnished for the purpose with the Roads Engi- 
neer's name and address printed on same. This has been of infinite help 
in the work as Rural Free Delivery covers at least 75 to 80 per cent of 
the roads, which practically means a daily inspection of the main roads 
of the county. 

The changes made in the method of working the roads have been 
marked. At first, attempts were made to secure the teams necessary for 
plowing and scraping from the nearby farmers. This proved quite unsat- 
isfactory for many reasons. The time most favorable for road work is 
that best suited for general farm work. When teams were secured, they 
usually were furnished by different farmers, each sending one of the 
four to six pairs used on a plow or scraper. Each pair had its own kind 
of harness and a driver who took care that his team pulled no harder 
than the others. Even such supplies could not be obtained for more than 
a day or two of continuous work. Altogether this method proved not 
only unsatisfactory but very expensive. Experiments were then made 
with a steam-roller which could plow, scrape, and roll. Traction engines 
were also hired at prices varying from $7.00 to $10.00 per day. After 
taking into consideration the expense, work done, etc., this method of 
hiring equipment was abandoned. Experience with a few mules owned 
by the county soon showed that the best method was for the county to 
own its own mules (buying the best obtainable) and the necessary equip- 
ment for the conduct of the road-work independent of private supplies. 
The County Commissioners, accordingly, have purchased 31 mules at a 
cost of $6500 and an equipment of harnesses, machinery, scoops, carts, 
wagons, plows, drag harrows, and portable quarters at a cost of $2800. 

Among the first pieces of detail work done under the new law was the 
preparation of a road map showing every road and opening in the county; 
the kind of opening, whether bridge, terra cotta or iron pipe or trunk, 
together with length, width or diameter, distance from top of road or 
bridge to bottom of stream or ditch, its condition and what it could be 
replaced with when necessary to renew. To each of these openings an 
arbitrary number was assigned, corresponding to the number on the road 
map. These have been found to be of decided advantage, especially when 
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any bridge or opening was reported to be in bad shape or needed rebuild- 
ing. It has been possible to tell at a glance what was necessary to replace 
the defective part without requiring the time and expense involved in 
making a long trip to decide on what to put in. As soon as the majority 
of the small bridges are replaced by pipes, it is proposed to renumber the 
large openings and to erect number-boards at each large bridge on the 
same principle as that used in railroad work. Numbers may then be 
used instead of local names, which often are numerous and varied for 
the same bridge or culvert. 

The actual working season starts on or about April 1, when the teams 
are taken out of winter quarters and sent into the different sections of 
the county. Each outfit has a portable house eight feet by twenty feet 
on wheels, which is fitted up with bunks, kitchen utensils, etc., and in 
which the men live while away from headquarters. These houses are so 
arranged with feed boxes and hay racks on the sides and roofs of heavy 
canvas tarpaulins hooking under eaves, that if necessary one can stable 
four mules on each side of them. Quite frequently stable room can be 
found with the different farmers throughout the county. The object 
gained by having regular camps is the great saving in time and labor in 
going to and from work, and the saving of the team. 

The work consists principally in plowing from the center, since a large 
percentage of our roads are worn out, after having been scraped over for 
years. By plowing from the center with furrows from 16 to 20 inches 
deep, it is possible to turn the old worn-out material under and turn up 
fresh material, from which to shape up a fairly good road. In scraping 
the roads, it is the aim to crown them strong, the amount of slope 
depending altogether on the material worked. At the present, it is cost- 
ing the county more per mile to work the roads than it did under the 
old system. This is due to the widening of all roads to a minmum width 
of 26 feet, the grubbing up of all stump roots, etc., which should have 
been done when the road was originally built. Under the old system 
the major portion of the scraping was practically about 16 feet in width, 
and very little or no attention was paid to the removal of stumps and 
similar obstructions. 
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After the roads have been put in good condition in this way, it is the 
plan to keep them in good order by running over them with log drags 
(better known as the King Drag), which will keep the ruts filled up. 

The County Engineer is also working with a view to eliminating all 
th€ small bridges, and has already used 28 carloads of terra cotta and iron 
pipe, varying from 8 to 72 inches in diameter. 

Whether or not the present system is an improvement over the old, 
both as to results and economy, may be inferred from the following 
excerpts taken from the Annual Eeports of the County Auditor and 
Grand Jury : 

" We have inserted into this report a statement of interest to the taxpayers, 
the annual report of County Roads Engineer Uhler to the County Commis- 
sioners, giving in detail, the cost of material and labor in each district of 
the County, showing the comparative costs of the old and new system. The 
improved condition of the roads, at less cost, to our minds, is sufficiently 
convincing that any tampering or change for the present should be closely 
guarded by the taxpayers." — ^Auditor's Report for 1905. 

*• The annual report of Roads Engineer Uhler to the County Commissioners 
is again inserted, giving in detail itemized expense for material and road 
work. We still believe the present system much preferable to the old, and 
that Engineer Uhler is giving the County energetic and intelligent super- 
vision." — ^Auditor's Report for 1906. 

" The annual report of the County Roads Engineer to the Commissioners is 
complete in detail, showing cost of work and material for the fiscal year 
ending June 30, 19U7, to be $11,654.98. The Auditor's Report for 1904 shows 
the cost of the roads under the old system to be $13,617.48, we think a very 
creditable showing for the new system considering the very greatly improved 
condition of the roads at $2000.00 less cost."— Auditor's Report for 1907. 

As to public highways the Grand Jury said : 

" Having eliminated the patronage system of working the county roads, with 
good results of better roads and at less cost, we advise against any tinkering 
by amendments or otherwise to the present County road law; that the tax- 
payers and the County Commissioners give encouragement and aid to the 
county road engineer to help develop the present system." 

" The members of the grand jury heartily concur in the opinion that the 
roads and bridges of the County show marked improvement under the new 
system of management and would commend the alertness and industry of 
the county road engineer. We believe that the change in the local road 
system promises the most satisfactory results, and have unanimously agreed 
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to recommend a thorough trial of this departure to the people of the County. 
It appears, from our inquiry into the State of the road fund, that this is 
being handled discreetly and to the best advantage by the engineer and the 
County Commissioners, and instead of the waste so long complained of under 
the former order of things, the fund is being effectively expended for the 
purposes for which it was appropriated." 

Besides the maintenance of the present roads tinder local supervision 
the county has undertaken the building of permanent highways under 
the State Aid or " Shoemaker " Eoad Law. When this law first became 
operative in 1904, there was considerable opposition to it, the people con- 
tending that Caroline County could not afford such costly roads. Such 
a view arose in part from a lack of appreciation of the advantages of 
good roads and in part from a misunderstanding of the requirements of 
the Law. It was at first supposed that only stone roads could be built. 
After Mr. W. W. Crosby, the Chief Engineer of the State Geological 
and Economic Survey, showed the falsity of this view by the acceptance 
of a few miles of shell macadam, a mile of marl road, and finally two 
miles of sand clay road — built for experimental purposes — ^the county 
people realized the latitude allowed by the law and the willingness of 
the State oflBcials to cooperate in the use of the natural resources of the 
county. Our people, especially in certain sections of the county, are now 
becoming so eager for State Aid roads, that they subscribe 25 per cent of 
their cost instead of 10 per cent, as prescribed by the law. During the 
past year this county completed one mile of marl macadam road including 
a 200-foot reinforced concrete bridge at Greensboro, Maryland, which 
in itself demonstrates the benefits to be derived from the State Aid plan. 
Without this assistance, it would never have been possible to have built 
a structure of this character and the people would have resorted to the 
old and unsatisfactory expedient of a temporary wooden structure. 
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NEW ALLOTMENT TO THE COUNTIES OF THE STATE APPROPRIA- 
TION FOR ROADS. ACCORDING TO THEIR PUBLIC ROAD 
MILEAGE, EXCLUSIVE OF TURNPIKES. 

County. Milea«re. Allotment. 

Allegany 693 . |8,806.26 

Anne Arundel 521 6,620.44 

Baltimore 1,031 13,101.54 

Calvert 335 4,256.72 

Caroline 706 8,971.44 

Carroll 730 9,276.50 

Cecil 638 8,107.26 

Charles 465 5,908.72 

Dorchester 810 10,293.04 

Frederick 890 11,309.60 

Garrett 940 11,945.08 

Harford 822 10,447.52 

Howard 378 4,803.06 

Kent 427 5,425.90 

Montgomery 761 9,670.34 

Prince George's 892 11,335.02 

Queen Anne's 839 10,661.48 

St. Mary's 602 7,649.72 

Somerset 515 6,564.04 

Talbot 450 5,718.08 

Washington 636 8,081.90 

Wicomico 825 10,483.62 

Worcester 832 10,572.72 

Total 15,738 1200,000.00 
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SUMMARY OF WORK COMPLETED UNDER STATE AID TO HIGHWAYS 
LAW TO JANUARY 1. 1908. 

Surveys made on 168 sections, aggregating 196.36 miles 

Plans completed on 146 " " 149.61 " 

Estimates made on 146 " " 149.61 " 

Estimated cost $854,186.61 

Contracts let or arrangements for 
construction completed on 88 sections, aggregating 83.44 miles 

WoBK Done Undeb Same. 

Bridges built 30 

Culverts " 297 

Excavation 211,024 c«. yds. 

Cement masonry 1,122.24 " " 

Concrete " 761.63 " " 

Reinforced " 603.60 " " 

Brick " 92.50 " " 

Underdrain 19,107.00 lin. ft. 

Clay pipe laid less than 12 in 358.00 " " 

" " " " " " relaid 26.00 " " 

Clay pipe laid 12 in 315.00 " " 

" " " 12 " relaid 183.00 " " 

" 15 " 1,408.00 " " 

" 15 " relaid 146.00 " " 

" 16 " 3.00 " " 

" 18 " 1,094.00 " " 

" 20 " 84.00 " " 

" " " 20 " relaid 6.00 " " 

" 22 " 8.00 " 

" 22 " relaid 18.00 " " 

" 24 " 672.00 " " 

" 24 " relaid 7.00 " " 

" 30 " 87.00 " " 

Cast iron pipe laid 12 in 1,224.00 " " 

" " 12 "relaid 20.00 " " 

" " 14 " 1,000.00 " " 

" " 15 " 38.00 " " 

" " 15 " relaid 22.00 " " 

" " 16 " 180.00 " " 

" " 18 " 144.00 " " 

" " " 24 " 82.00 " 

" " 24 "relaid 20.00 " " 

SUBFACING. 

Broken stone 357,877 sq. yds. 

Marl 5,946 " " 

Gravel 41,290 " " 

Shell 27,956 " " 

Sand and clay 5,400 " " 

Certification to the State Comptroller has been made on 56 sections 

of 51.81 miles, amounting to $348,776.91 

About 22 miles additional are approaching completion, amounting 

approximately to 140,000.00 

About 10 miles additional are in various stages of construction, 

amounting approximately to 70,000.00 
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Second Repobt on State Highway Construction 



RESULTS OF TESTS OF ROAD MATERIAL 

OBTAn^ED BY THE HIGHWAY DIVISION, MaBYLAIH) GEOLOGICAL SUBVEY, 

FBOM Januaby 1, 1906, TO Jaiojaby 1, 1908. 
BALTIMORE COUNTY. 



Qaarry. Location. 

White Hall 

nr. Franklin Road 

Bare Hills 

Woodlawn 

Woodlawn 

Belair Road 

Chas. Bo wen's Towson 

Advance Belair Road and 

Herring Run 

H. Sauter's nr. Franklin Road 

Catch's GardenvlUe 
Md. Quarry Co. nr. h ranklln Road 

Martin's Catonsville 

White Hall 

Fellowship Towson 

White Hall 

Gelston's Franklin Road 

Malvern 

McColgan's Bare Hills 

McColgan's Bare Hills 

nr. Stevenson 

H. Sauter's nr. Franklin Road 

Gelston's nr. Franklin Road 

Rockland 

Gen. Agnus' Green Spring Valley 

CARROLL COUNTY. 

Carrolton 

CECIL COUNTY. 

Susquehanna Frenchtown 
Broken Stone Co. 



-_i_ No. of 
^^' Test. 


Material. 


8 279 


Serpentine 


280 


Trap 


281 


Serpentine 


282 


Trap 


283 


Trap 


284 


Trap 


287 


Trap 


288 


Diabase 


293 


Gabbro 


294 


Gabbro 


297 


Trap 


298 


Trap (Diabase) 


4 301 


Serpentine 


302 


Granite 


303 


Trap 


304 


Trap 


308 


Gneiss 


309 


Serpentine 


310 


Serpentine 


311 


Gneiss 


312 


Trap 


314 


Trap 


316 


Limestone 


317 


Limestone 



289 



Gneiss 



Coef. of Cementa- 


Wear. tion coef. 


13.50 


166 


16.40 


42 


4.70 


253 


6.00 


34 


17.00 


18 


6.70 


65 


10.00 


60 


7.16 


34 


16.60 


16 


16.00 


15 


13.50 


19 


13.80 




14.29 


52 


10.20 


11 


8.90 




8.33 


11 


14.90 


20 


4.69 




5.36 




5.71 




14.70 




17.40 




7.78 




12.10 





300 Meta Rhyolite 



6.16 



8.70 



30 



67 



285 



Trap 



FREDERICK COUNTY. 

Frederick 



8.20 



69 



HOWARD COUNTY. 



3 


290 


Gneiss 


J. M. Mount's Sykesville 




10.00 


80 


4 


305 


Trap 


Harez Farm Waterloo 
MONTGOMERY COUNTY. 


' 


8.51 
8.96 


59 
61 


3 


296 


Trap 


Standard Stone Dickerson 
and Lime Co. 




25.00 


63 


4 


318 


Serpentine 


0. B. Williams nr. Laytonsv 


ille Road 


10.50 





3 291 

4 307 
316 



286 
295 



299 
306 
313 
319 
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washington county. 

Limestone Pinesburg Quarry Pinesburg 6.25 33 

Co. 
Limestone Pinesburg Quarry Pinesburg 10.50 21.6 

Co. 

Medina Cumberland Narrows 8.33 

Sandstone 

MISCELLANEOUS 

Limestone Lemoyne 9.50 75 

Gneiss Independent Harford Road 10.53 39 

Quarry Co. (Balto.) 

Limestone Chas. Werner & Co. Wilmington, Del. 6.00 128 

(Dolomitic) 

Limestone Thomasville Lime TbomasyiUe, Pa. 7.70 26 

and Stone Co. 

Medina Orleans Co. Quarry N. Y. 11.00 

Sandstone Co. 
Limestone 9.70 
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